Abstract Although Malaysia is a major producer and exporter of wood products in the world, the status of wood products certification in the industry is relatively unknown. Therefore, a study was carried out to assess the status of chain of custody certification among wooden furniture manufacturers using a structured questionnaire to interview firms who had participated at the annual Malaysian International Furniture Fair (MIFF). Results collated indicate that the readiness to adopt chain of custody certification among wooden furniture manufacturers was low. The lack of price premiums, limited market potential and high cost was cited as the primary reasons deterring furniture manufacturers from adopting chain of custody certification. Furthermore, the use of plantation wood resources, such as Rubberwood (Hevea brasiliensis), perceived to be certified wood resources, reflects the lack of understanding among the manufacturers. This study shows that an increasing adoption of chain of custody certification among wooden furniture manufacturers in Malaysia can be realized in the market organisation, especially with regards to price premiums and market requirements. 
Introduction
The global timber market is adapting to new market conditions, and in the case of wood products, forest certification is fast becoming a market requirement. Chain of custody (COC) certification is the category of forest certification that deals with the certification of wood products at every stage of the supply chain, from the time the raw materials leaves the forest until the final product reaches the end consumer (Upton and Bass 1996) . Chain of custody is the custodial sequence that occurs as ownership of wood supply is transferred from one custodian to another along the supply chain. Hence, the certification of a chain of custody has the objective to ensure that the wood products purchased can be accurately tracked back to its source in the forest, which in turn ensures that the wood products really come from an environmentally certified source (Nussbaum and Simula 2005) .
Wood products certification is a voluntary program based on the belief that consumers of wood products are likely to prefer products from organizations committed to protect the natural environment. The main aim of forest certification is to improve forest management by providing participating companies with marketing incentives (Upton and Bass 1996) . Companies are encouraged to participate with the promise of acquiring market benefits such as niche markets or price premium, which in turn will improve their financial performance. It is believed that companies that invest in socially and environmentally responsible activities may enhance their financial performance, through an improvement of the companies reputation, which leads to lower perceived risks and enhanced marketing opportunities (Miles and Covin 2000, Humphries et al. 2001, Hubbard and Bowe 2005) . In fact, the chain of custody certification for wood products aims to provide three major benefits, namely; (1) protection of market share, (2) pricing concessions, and (3) increased strategic flexibility (Hansen 1997, Nussbaum and Simula 2005) . Although the Forest Stewardship Council (FSC), Pan European Forest Certification (PEFC) and Sustainable Forestry Initiatives (SFI) have developed standards for chain of custody certification around the world, in Malaysia, the chain of custody (COC) certification administered by the Malaysian Timber Certification Council (MTCC) is the most widely used scheme among wood products manufacturers in the country (Nussbaum and Simula 2005) . However, as of 2006, only 2.5% of the total number of wood products manufacturers in the country had adopted the chain of custody certification (Ratnasingam 2007) .
While much has been written about certification of the forest for sound management practices, there has been little examination of chain of custody certification for wood products in Malaysia (Ratnasingam 2007) . Further, as the furniture industry is the largest sub-sector within the wood products sector of Malaysia, an evaluation of the status of chain of custody certification within the industry was necessary. Therefore, this study assessed the current adoption levels of chain of custody certification among wooden furniture producers and the perception of benefits derived by certified and non-certified firms.
Methodology
In order to assess the current status of chain of custody certification, a survey of furniture manufacturers who participated in the annual Malaysian International Furniture Fair (MIFF) was conducted by direct interview in March 2007. This furniture fair is the largest in the country and almost all furniture manufacturers in the country participated, especially those involved in the export trade. From a total of 680 participants in the fair, 65% were large furniture manufacturers, while 35% of the participants were small and medium-sized furniture manufacturers, providing a fair representation of the entire industry in the country. The potential survey respondents were chosen in order to provide the necessary representation of the furniture industry in the country. From a total of 350 furniture manufacturers approached, 215 manufacturers volunteered to participate in the survey, which used an open-ended questionnaire. The respondents were senior managers or owners, who could represent the firm's strategic perspectives. The questionnaire was designed to collect categorical and attitudinal data, and had a total of 15 statements and questions, which covered three major enquiries:
(1) awareness of chain of custody certification, (2) benefits gained from chain of custody certification, and (3) reasons for not adopting chain of custody certification. The statements covered the relevant chain of custody certification factors reported in previous studies Ozanne 1998, Vidal et al. 2005) and factors identified by local experts. In a previous report by Ratnasingam (2007) , it was found that the two central issues of importance to wooden furniture manufacturers in Malaysia were cost and quality, and any factors that could contribute towards the product selling price were accorded due to importance. It was also suggested that the main motivation for adopting some form of product certification was often due to market-requirement, rather than a voluntary effort. Attitudinal questions were posed as a set of statements to which respondent firms were asked to rank their levels of agreement using a 5-point Likert scale with 1 = strongly disagree and 5 = strongly agree. Open-ended responses were used to make response categories exhaustive but were limited overall to reduce respondent burden.
The questionnaire was pre-tested on 20 manufacturers in the Klang Valley, Malaysia and minor modifications were made to the questionnaire prior to use.
Although the study achieved a high response rate, nonresponse bias was examined using the extrapolation method, which assumes that individuals who respond less readily are more likely to be non-respondents (Aaker et al. 1998 ). The two-tailed t-tests carried out for each of the statements, to compare the responses received from the pretest and the surveyed sample, confirmed statistical insignificance (α = 0.05) between the statements. This suggested that non-response bias was not a problem in this study, and the results were considered representative of the population (Aaker et al. 1998 ). The survey data were coded and then entered and analyzed in a database created using the Statistical Package for Social Sciences (SPSS). The scale and categorical data were presented largely as percentage distributions. Additionally, the Likert scales used were treated as interval in nature, allowing for mean-based statistical comparisons (Aaker et al. 1998 ).
Results
The results of this study are presented in three parts:
Awareness of chain of custody certification
Of the 215 respondent firms who participated in this study, only 7% of the respondent firms stated that their companies were chain of custody certified. Of the 93% that were not chain of custody certified, the majority (85%) had no intention of becoming certified within the next five years. To help understanding of chain of custody certification among the respondent firms, four questions were posed asking the respondent firms to indicate their level of awareness of certification by checking the applicable responses. Table 1 shows the level of awareness of chain of custody certification among respondent firms. Although 42% of the respondent firms agreed that chain of custody certification was a good idea, the other 58% of the respondent firms did not agree. In 1.6 furniture rather than the COC Most of the customers are more interested in the quality of the 60 15 10 8 7 1.7 furniture rather than the COC • Scale: 1 -strongly agree, 2 -somewhat agree, 3 -neither agree nor disagree, 4 -somewhat disagree, 5 -strongly disagree • M -mean value for statement • The p-value based on one-sample t-tests for departures from the scale centre of 3.0 indicated significant difference terms of knowledge of the chain of custody certification process, 86% of the respondent firms indicated that they did not have sufficient knowledge. Furthermore, chain of custody certification was not perceived as evidence of positive commitment of the firm towards the environment, as indicated by 69% of the respondents. In terms of the cost, 74% of the respondent firms indicated that the cost of becoming chain of custody certified was not worth it. It has been reported by Vlosky and Ozanne (1998) that the cost of chain of custody certification was affected by the location of the company, its size, the number of manufacturing facilities, the complexity of the manufacturing process and the annual sales revenue. As most of the respondent firms in this study were small and medium enterprises (SMEs), the cost of certification was often perceived to be unaffordable (Ratnasingam 2007) . Hence, the results from this part of the study therefore suggest that chain of custody certification was not well perceived by a majority of the respondent firms and the level of awareness of chain of custody certification among the furniture manufacturers is low.
Benefits of chain of custody certification
Ten statements regarding the possible benefits derived from the chain of custody certification was asked to both certified and non-certified firms. Respondent firms were asked to select their responses from the five-point Likert scale. In general, the mean of most of the responses was between 'somewhat agree' and 'neither agree nor disagree' (Table 2) . However, non-certified companies used the response 'somewhat disagree' for most of the statements. The only exceptions to this were for 'improved communication with the government' and 'reduced pressure from non-governmental organizations'. In fact, the majority of the companies surveyed received few, if any, customer requests for certified wood products throughout the year. The results suggest that the benefits derived from the adoption of chain of custody certification by furniture manufacturers in Malaysia are not apparent. Against this background, it may be deduced that the Malaysian wood furniture manufacturers are operating in a market environment where product price and quality are more important, rather than in a market, which pays attention to the ecological characteristics of the product.
Reasons for not adopting chain of custody certification
93% of the respondent firms in this study were not chain of custody certified. The questionnaire directed respondents to 12 plausible reasons and asked to check all those that applied. The results are shown in Table 3 , generally indicating higher percentages for criteria surrounding fundamental economics and market potential.
Discussion
Current and future adoption levels suggest that less than 10% of the furniture manufacturers in Malaysia will be chain of custody certified over the next five years. An obvious question is whether there are any factors that may influence or change the adoption levels of chain of custody certification. This study reaffirms the fact that benefits accrued from chain of custody certification play a major role in whether or not a firm becomes certified, as reported previously by Miles and Covin (2000), Hubbard and Bowe (2005) and Owari and Sawanobori (2007) . Non-certified firms identified a lack of tangible benefits as the most important reason why they are not becoming certified. While marketing incentives have been an important part of what forest certification proposes, certified firms, on average, do not perceive that they are receiving benefits from this process. This fact promotes the idea that chain of custody certification is not an effective tool Vidal et al. (2005) , which in turn may explain the lack of understanding among the respondent firms. Previous studies by Stevens et al. (1998) and Miles and Covin (2000) have explored as to why many certified firms were not receiving benefits from chain of custody certification. One possible explanation may be that firms are expecting direct benefits when, in fact, most of the benefits from chain of custody certification are indirect (Stevens et al. 1998) . Investments in responsible activities like forest certification usually serve to improve the reputation of the firm involved. This may result in an improved competitive advantage and, thus increased profitability (Miles and Covin 2000) . In other words, the benefits associated with chain of custody certification may be both long-term and indirect.
Immaturity of the markets for certified furniture products might be another explanation for the perceived lack of benefits. According to Humphries et al. (2001) , market immaturity is the primary reason for the lack of premium prices for certified wood products. It would be necessary to develop greater demand for certified wood products in order for price premiums to be become a reality. The lack of premium prices perpetuates the image that chain of custody certification does not bring companies any benefits. The fact that 73% of the respondent firms suggested that their customers paid greater attention to the final product quality, rather than chain of custody certified implies that environmental issues may not be the priority among wooden furniture manufacturers in Malaysia, as reported by Ratnasingam et al. (2007) . The extensive use of Rubberwood (Hevea brasiliensis), a plantation wood resource, appears to perpetuate the idea that chain of custody certification is not required under such circumstances. Further, there is also a notion among the respondent firms that with the adoption of the ISO 9001 quality system in their firms, certification is no longer a problem. Although the study by Humphries et al. (2001) indicates that the firms with the ISO 9001 quality certification system, could better adopt the chain of custody certification, it does not suggest that the need for such a scheme is precluded. In these contexts, it is important to clarify the types of benefits resulting from chain of custody certification so that firms do not have misguided expectations.
Industrial implications
The results of this study reflect the poor adoption of chain of custody certification among wooden furniture manufactur-ers in Malaysia. The lack of demand for certified furniture products within the domestic and international market of South East Asia are the primary factors for the reduced number of companies that are or consider to be chain of custody (COC) certified. The perception of lack of benefits, coupled with the notion that the use of plantation wood resources, such as Rubberwood (Hevea brasiliensis) precludes the need for certifications, reflects the lack of understanding of chain of custody certification among furniture manufacturers in the country.
Therefore, the chain of custody certification should not be promoted solely as a marketing tool, but is also a scheme that provides indirect benefits, such as improved production efficiency, improved environmental image and better management of the wood resources. Unless COC certification translates into price premiums for the furniture products, or is imposed as a market requirement in the future, wide-scale adoption of COC certification among furniture manufacturers in Malaysia may be a long way from reality.
Conclusion
Although, the chain of custody (COC) certification program in Malaysia, aims to strengthen the capacity for implementing sustainable management of the forest resource and protecting against illegal harvesting and trade of timber and wood products, the relatively low number of chain of custody (COC) certified wooden furniture manufacturers presently in the country could be explained by the weak fundamental economics and limited market demand for certified furniture products in the market. Although promoting the long-term and intangible benefits of the scheme may entice manufacturers to adopt the chain of custody certification, changes in the market environment in terms of price premiums or mandatory requirement, may be the more compelling reasons for wooden furniture manufacturers in Malaysia to adopt COC certification in the future.
